Fig.1 Experimental setup
Experimental setup Fig. 1 shows a schematic diagram of the experimental setup. Four low-cost DFB laser diodes operating in CW conditions formed the input of an intensity modulator (IM). The lasers operated at: λ 1 =1311.5 nm, λ 2 =1312.9 nm, λ 3 =1314.3 nm and λ 4 =1315.7 nm. This equal wavelength spacing (250 GHz) was chosen such that four-wave mixing (FWM) in the SSMF fibre was sufficiently suppressed. All four channels were modulated simultaneously at 10 Gbit/s with a pseudo-random bit sequence (PRBS) of length 2 31 -1. After passing through a dispersion-shifted fiber (DSF), D=+17 ps/km/nm, of 2.5 km to decorrelate the bit-patterns, the four 10 Gbit/s DWDM signals were simultaneously amplified by a SOA booster (SOA1 
Fig. 2 Transmitted and received optical spectra
The fibre zero dispersion wavelength varied between 1310 and 1320 nm. The polarization state of the transmitted signals was not controlled in the transmission line. The transmission losses were compensated using four SOAs (SOA2-SOA5). The devices were packaged and fibre pigtailed. The key parameters of all SOAs used in the experiments are summarized in Table 1 . The SOA characterization was performed at 1310 nm and the SOAs were driven by 300 mA current. However, during the experiments the SOA2-5 were driven by following currents: 150 mA, 225 mA, 250 mA, and 134 mA respectively. Those currents were chosen to provide sufficient gain to compensate for transmission loses, while minimizing ASE noise. The polarization dependence of gain is less than 1 dB. After the transmission line the DWDM signals entered a DWDM receiver. The DWDM receiver consisted of an optical bandpass filter (OBP), a variable attenuator, a 10 Gbit/s data receiver and a bit error rate (BER) tester. Fig. 2 shows the optical spectra taken by an optical spectrum analyser before and after the 200 km transmission. No FWM in the SOAs and the transmission fiber is observed. All SOAs in this experiment were driven close to their saturation condition in order to optimize the output signals for highest OSNRs and lowest WDM crosstalk. Accumulation of the amplified spontaneous emission (ASE) noise is visible. The accumulated ASE noise drove the SOAs into saturation and therefore limited the maximum allowable data signal output power. As a result the optical signal to noise ratio (OSNR), averaged over all channels, decreased from 36 dB to 21 dB. There is less than 1 dB power tilt between the wavelength channels because the channels are located on the long wavelength side of the gain peak. The measured eye diagrams are shown in Fig. 3 . The eye diagram of the transmitted Channel IV shows a clear eye opening and indicates excellent operation of the transmission system. The beating of the signal with accumulated ASE noise and the residual saturation effects in the SOAs can be observed on the "1" rail. All channels show similar performance. Fig. 4 presents results of BER measurements. The back-to-back (B2B) performance is measured by directly connecting the transmitter to the receiver section. No BER error floor is observed and the average power penalty after 200 km transmission at BER 10 -9 is 2.5 dB. We attribute this penalty to the accumulation of the ASE noise, therefore degradation of the OSNR, and saturation effects in the SOA.
Results and Discussions
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Conclusions
We have demonstrated DWDM transmission of 4×10 Gbit/s over 200 km SSMF fiber without dispersion compensation. The presented transmission concept enables medium distance transmission, while remaining highly cost-effective. The FWM effect appeared not to be a limiting factor. Additionally, to the best of our knowledge, we have reached the longest distance bridged to date in WDM 1310 nm transmission. This result shows unequivocally that SOA based 1310 nm DWDM transmission systems over the (installed) SSMF infrastructure offers a viable and cost-effective solution for LAN, MAN, and SAN applications.
